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Tbia Inventloa rtUtti to laforaatloa traoalatlng 
arraageaeata, and aora apeci f ically , to aa orgaaisation for 



llectroaic seer* ead forward evlteblag ayeteaa iacluda 
data aaaeaga ceatera which accept traaealaaloae froa varlaaa 
reaote aubacrlber atatlone, temporarily etora tha aaeaagea or 
block* thereof la « aeaory cSrcalt, aad deliver the aeeeages to 
appropriate receiving etatlonU) la accordaaca with rooting 
codoa coataiaed la tba aaaaage beediaga. It baa beaa foaad 
daalrable la eoch organlsatloao to allow sabscrlhera to ratrleva 
aaaeagee previously orlgleated by and/or ptevioaaly fervardad to 
tbea* 

Oaa aetaed of eabodylag this faactloa la to maintain 
a eoatlauoae record of tba successive aessagea procaaaed by the 
coaposlt* atott aad forward eyatea oa a alerallty of sequeatially 
employed Journal magnetic tape reela. Thea f whea a retrieval Is 
desired, a point by polat eearcb of tba Jouraal tapee la aade 
uatll a reference to tha daalrad aeaae*- la eoceuatered. Bovever, 
tbla •arching procedure la cumbersome, laafflclaat, aod tlae 
consuming aa several Journal tapes aay hava to ba ceanned for 
aaeh retrieval, request. 

It la tbarafora aa objaet of tha praasat invention to 
provide aa laproved aaasaga retrieval organisation for ttora 
aad forward aaaaage communications eysteas. 

Hore apeelf ically, an object of tba preaent invention 
la tba provi-lon of a message retrieval arrangement which 
proeeaaea plural retrieval requeata la a faat end efficient 
manner. 

Thoae and other ohjucts of tha present Inventton aro 
realised la a specific 1 1 lust rat i vc orr.anltntlon for permitting 
a subscriber to a store and forwjrd communl ca t ions lystea to 
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retrieve aceaagce aeeoclatad with his nation. The •rr.nr.eicnt 
_ * ceaprlees a plurality of pcraaneat flit aagnei :1c tape cabodlaents 
epoa which are sequentially written the subseriUr aessaget, 
" Independent of thtlr source or destination. Coincldcntally 
therewith, a cross reference atoraga file Is generated sod 
orgaalstd by aubacrlbcr aeeeage auaber by ae Indirect ^ddrerr.lng 
•ad atoraga shifting pointer process. 

As aeeaage retrieval* ara restated by varioue service 
eobserlbers, the requests era queued into Woked lists arranged 
by peraanent flla tap* reel and record nuaber. A aeaory interro- 
10 g*ting circuit thaa operates oo the queued requeete la accord. oce 

. . with a search etrstcgy to coaauolcata tha daalrad aaaaagaa to the 
' aobaerlbara recreating tha retrievals. 

It la tUttS a faatara of tba present invention that a 
aeesege retrlevel orgaalgatloa Include a plurality of eubecriber 
statlooa having aaaaagaa associated therewith, a plurality of 
eequeotlallr aaployad aaaaaga permanent storing onlta for atoring 
tha anbscribar aassagca aaaoelacad with aald stations, a croaa 
reference atoraga eleacnt, circuitry raaponaive to tha origination 
of a aaaaaga froa any ooa of tha ststlons for sneering tha peraan- 
20 enc atoraga location which will contain thla aessage io a portion 

of tha eroaa reference storage eleaent aaaoeiatad with tha 
particular statioa originating tha aeeeage l clreuitry responsive 
to each retrieval request generated by tha atationa for eitract- 
ing a list of permanent storage locations associated with the 
"reqoeatlng station trea the cross reference storage elenent, and 
circuitry for ordering the extracted locations bv permanent 
atoraga unit, 

A coopleti* understanding of the prosrnt invention .md 
of tha above and other features, advantaRCJi and variations 
10 thereof aay be gained fron a conn J derat 1 on of the folIewinR 

detailed deacrlntioo of an Illustrative canodl»cnt thereof 
proaented here I nb« low tn conjunction with Hip .ncr nonary i nr. 
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* ' drawing, !■ vblchi 
"v FtCS. IA through 1C coaprl«e a blork diagraa vt an 

illustrative aessage retrieval organisation which eahodles the 
prloclplee of tha prevent invert Ion; 

PIC. 2 illustrates tha aessags storage pattern 
cbsrscterltlng a plaralltr of tape reele « through Z ioeiuded 
is tha arrangement Uluatratcd la PICS* 1A through 1C; 

PICS. JA through 11 depict tb« storage patters 
exhibited by a croaa refcrcace aeaory 50 included ia tha arrange- 
■•at of PICS. 1A through 1C at various points Is eystea 
10 functioning! 

FtCS. 4A through AD depict tha storage patters 
characterising s queuing aeaory 100 included Is the arraageseat 
of PICS. 1A through 1C st various points In systea functioning! 
and 

F1C. 3 llluatrstes the spatial organisation of FtCS. 
1A through 1C. 

Referring now to PICS. IA through IC, hereinafter 
referred to aa ceapooitc TIC. 1, there la ahova a specific 
iilustrstive aessage retrieval organisation operative In conjun- 
20 ctloa vith a store sod forward coaaunicat ion syetea. The ators 

and forward laforaatloa translating arrangeaent includes a plur- 
ality of statloa aeta 10 vhlcb arc operable to register eeseages 
Is a aesaage aeaory 2S by vay of a translation network 20 and 
a eoaaea control unit 30. The coaaon control unit 30 nay 
advantageously coaprlsc a stored oiograa controlled structure aa 
disclosed, for exaaple, in a pcndlne Cauddlr.n application hy A.M. 
Boblaeler-ft.U. Down! nq-M . P. Fehiseh-J.A. llarr-II.P. May-J.S. Novnk- 
P.P. Taylor. Scri.il No. 914, illiJ *>ctibcr In, 1964 (nlso 
dsscrihed ia the Bell Systea Trrhnlcai Journal, Tcptceher 19*4). 
30 Specifically, tho central rrc.tni.rtr of the svmcs (de^cr ll.rd In 

Sell Sytftpn Teclinlc.it Journal I rt , t ..iv<*% fi \ 1 *» * ? ) rr».ild l.i* 
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programmed to perform the function of tbo co»on control unit 30 
as hereinafter doacrlbed. Tho tranalation network 20 may 
adwaatageoualy eompriao the uitibltr dlacloaed In 
Q.I. Pataot 3,340.313, laaued September 5. 1967. Tho Swift 
aoaoablor acaaa • plurality of incoming dot* lino., receivee data 
transmitted thereover, end appllee tho data to on output circuit 
of aoae typo which in our application would bo tho cotoot control 
•alt 30. 

At aoms tint following tho etorage of meeaagea ia tho 
memory 23, tho information la forwarded by tho eotaoi control 
•nit 30 and tho network 20 to aolacted oooa of tho atatloa aoto 
10 which aro idaatlflod la tho meaeage beading. 

It bat boon, found deaitable Is aueh atom and forward 
communications systsms to allow aubacrlbora at meaaage originating 
aad/or receiving atatlooo 10 to retrieve meoaagee prevlowely aant 
or received by them. Aloe, aueh a eyeteai capability ia daalrad 
Cot admialetratiom and meaeage tracing purpooes. 

* To thia end, a plurality of taoe unltn 40 arc raployed 
go atoro on a plurality of tape re.lt each meaeage proceaaed by 
the store and forward syettm and regiatorod In the message eeaory 
23. Mora particularly, the unite 40 l§ AOj, and 40j are each on 
Mar., aad orovide an interface for a hie irect ionai information 
flow botweea tho eoaaoa control unit 30 end a plurality of apa 
tools M f I and 0 respectively mounted thereon. Correapendingly , 
tha tape unit 40^ ia eaployed to aelectively accept one of a 
plurality of off lino tape reela r through I, and *.© eend the 
information thereon to the control unit 30. The tape unit. 40 
aad tho tape reela H through I associated therewith comprise a 
permanent flic itoragc of all meaeaevs processed by the composite 
flC. 1 arrangement within a time period o' interest, e.g., one 
weak. 

Tho common control unit 30 ia adapted «r rrof.r.iP.cd to 
.elect one of the t»pr units AO, tlirnmr.lt ™, »r -nrrr.UliM; .i 

. - *». . - 4 - 
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eerreopaadlng oee of a plurality of control lcada 31* The 
' eeloctcd ualt 40 etoree oo consecutive recorde of the tope rrcl 
■ aouated Cborooa tbo aeeeegee which ort oequcnt 1 al ly proeeeeed hy 

* tilt ualt 30 aad rcglatcred In the nreaar.e araory *ndependrai 
' af tba Murci or dcetlnetloa of tbo aeetagee* Vboa oat tope reel 
becoaco foil, aaotber rool it selected by tho c«imi cuatrol 
unit 30 vbleb caergleee • dlfforeat oao of tbo ceetrel loodo 3S. 
After each of tbo roolo oa tbo unite 40j tbrovfb 40^ to cottpletcd* 
tbo oldoot oao la pelat of tlao la taboa af f llae, aad replaced 
" ' by a clear raol vbleb accepts aueccedlag eyetaa aeeeegee. ta 
10 tba dravlag, tbo tape roala f throogb X coaprlee tba oldoot* eft 

llao tapee, while tba raola M. ■» aad 0 coaarloo tba aoat receat* 
aa llao tope eabodlaeate. 

: m croaa roforooeo fllo aeaery 50 la laelodad la tba 
riO. 1 orrangeuoat* aad fuectioeally divided lata a plurality of 
Ilka alia atoraga blecka of* for ezaaple* thlrty-twa word a eaeb. 
Tba ataraga block* laelodad la tba croaa refareaee aerory 30 
coaprlee a peal of coaaoa fllo blecbo <?!), a plurality of 
aceeaulatlag bloeba (AB) » aad a plorallty of euaaary blocba (31, 
vltb oaa pair of tba latter eve type atoraga araaa belag peraao- 
20 eatly dedicated to oacb atatloa 10 dealrlog aeeaage retrloTol 

oorvlcor 

Tba croaa rafereaeo ooaory 30 la orgoalted la Accordance 
vltb tba Idtatlty of tba eeveral station oeta 10* and la function- 
all? < yloyd to Hat tba tape rool aad record Inforaotloa 
tdeat? ? yiag tbo poraonooc file acoraga location* containing tba 
beglaalaga of tbe aeaaagea aaaoelated vltb the aubacrlblng 
atatloaa 10. 

To effect thla croaa reference iterate, a atatloa 
aeeeogc counter 38 employe a bluary counter for each station 10, 
30 with each counter belnr. initially set to 000O0, Indicating a 

•eaaaco count of one. Kach tiac a aeseago associated with a 
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aataaga cooat. The feraancot file Harare location ef tha 
••ginaiae af tha subject aeasar.o •••oelaterf vlth station 10 { , I.e., 
« tape real designation aad particular record thereof. Is the* 
etered la this enabled aeaery %ft location. Th« roel and record 
nnaatltlea are nepeetively stored 1* tha left aad right bytes, 
•r pertions of tk • aeaery SO eterege loeatiee ease-led by the 
ecceseer 64. mi* laferaetlen la eepplled to tbo aeaary 30 by 
tha coaaoa central wait 30 by way «f * hna 31* 

▲a aaaaagaa aeeeelated vita ather atatlaa aata 10 

10 ara preceeeed by tha atore aad forward eyetea of riG. 1, they 

ara placad ia parsaaeat fila ataraga am tha tapa raal than 
eapleyed by tha ceaaea eoatral aait 30* Mereover, tha peraanent 
atoraga locatlooa af aueh aaaaagaa ara vrlttoa lata tha croaa 
rafaraaea aaaory 50 eccaanlatlng blocha dndleated ta tha comapand- 
lag itatloaa 10. Aa addltioaal aaaaagaa aaaaclatad vlth any 
atatlaa 10* far eseaple tha abeve-eoneidered gaaacal atatloa 10j, 
ara eaeouotered, tha corxeepeadlog paraeaeat fila ataraga 
locations ara writtaa iota contiguous atoraga calla la tha 
aaaaelatad aceuaulatlng block through tha actios of tha buoea 

20 31 aad 33, tha translator SS t tha ss«.ueot tally advaacad aaaaaga 

couater la tha asbodlaaat St, tha nodule 32 converter 60, tha 
addar 62, aad tha aaaory SO accaaaor a*. 

aaaaclatad with tha atatlaa 10 Jt tha aecaaulatlag ataraga block 
dadtcatad tharata la f Iliad, I.e., thara ara 32 peraanent fila 
ataraga locatlooa reglatared therala to ldaatlfy tha rape raal 
aad raeerd aaabere coatalnlng tha beginning locatlooa of tha 32 
aaaaagaa aaaaclatad vlth tha atatloo I0j and processed by th* 
atorc aad forward structure. Also, when the above condltiona 
30 prevail, the aeseage counter In the eabodlnent S8 and the wiodulo 

32 converter 60 are each charge I er I xcd by the binary word 11111 
indicating a ocssane count of 32* 
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> -<J* A detector 68 Is rropons ive* to the 11111 coovorter 60 

••taut signal for enabling a i»n«ry block updating clrcuic 66 
.^/^-•aaV a storage shifting clrcuic 72. The etoragu shifting eabodl- 
. . seat 72 la operative when energised by the drtector 6t for 

•«ltl«t « cohoq file block specified by a storage allocating 
circuit 74, end lor placing therein ch« cootenta of tho now Cull 
accumulating storage block associated with the etetloa sat 10^ 
Aftar tbia algnal cranalattoa la coapleted, thirty-twa additional 
, aaeeagea associated vltb tha statioo 10 4 , I.e., Ito aeaeage 
& aoabera 33 through *4 oar bo processed by tho FIC. 1 organisation* 
Colacldentally therewith, tho anablad suaaary bloek 
updating circuit (6 Is adapted to placa tho addraaa of tho 
* loading atocaga coll of tht aolsod flln block In tho aueaary 
block of tho cross roforonco fllo aeaory 50 dadlcotod to tho 
station 10 j. ta edditioa, tha circuit 64 plocoo In tho above 
aotod auaaarj block atoraga call tho currant data and tlao which 
la supplied thorato by a ayerea clock 70. 

Tho abeue-deecribed ayatoa functioning rooccura aach 
tlaa tho aodulo 32 convartcr 60 supplies the algnal 11111 to tha 
& detector 68, i.e., when the aeaeage counter aosoclated vlth the 
•tatlon 10 t Indicates that tho Messages 64* 96, 128, et cetera 
for tho atatioo 10^ has been encountered, for each of these 
neesages Identified by a aeaeage number coaprialng aa integer 
aultlple of thlrty-tvo, a liv ceaaon file block is seised, the 
thoa full associated accumulating block la eaptled therein, 
•ad the location of the leading cell of the file block, along 
vlth tho current date and tine, is registered in the associated 
eususary block. 

To effoct a aessagc rctrlcv.il oprratlon, a station 
0 oot 10 transmits the ncusage nueher and the approxlaate date 

m*4 ttae of the desired mvusage to the cotton control unit 30. 
Tha unit 30 tlion impresses the Identity of the set 10 originat- 
ing the retrieval, the engage number, and the date and t lac 
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laforaatloa la a retrloval request regieicr 7ft. 

A traealator 7» la eaployed to convert the itatloe »ct 
deelgaatloa Into the boglaatng addreaa ol the correapondlng 
irnar; block. A eeeery 30 acceeaer 77 la neat anabled by tha 
traaaletor 76 (or raadlaf oot froa tha daalgaatad auaaary block 
•f tha eroaa reference fila aaaory 50 tha coatanta of two 
coetlguoua atorage celle, l.a. v a etorege eouplct eoaprtelag tha 
flret, or oldeot, data aad tlaa aatry aad alaa tha aaaoclatad 
etorege locatloo of tha beginning addraaa of tba flrot aalaad 
f 11a block. . 

Tha data aad tlaa laforaatloa derived fro* tba auaaary 
black of tha eroaa rafaraaea aeaory SO la coopered by a coeparator 
•0 with tha correapondlng data atarad la tha raglatar 71. If 
tha re<ueat-oaeoclated data aad tlaa la later that tba quantity 
raadaat froa tha aaaory 50, tha eoaperator 10 eaaaaa tha aoaory 
accaaaor 77 to latarrogata tha oast atoraga couplet include* la 
tha aaaaary block. Tha proceea contlnoeo entll tha aatry la tha 
raglatar 79 la found to poet-date tba data and tlaa contained la 
tha acaory, which ladleataa that tha file block identified by 
the laat prevloue etarege eoualat coataloa the pcraenent file 
aterage loeatloa at vhlch the daalrad aaaaaga aay be found. 

When the proper eroaa reference file aaaory 50 
auaaary block eoualat haa thue beaa located, the data and tlaa 
coaaarator 10 eneblea ee eddsr 82 for generating a aaaory 50 
eddreaa coaprlalng cbe aer of the beginning addreaa of tha 
dealrad file block aa raad out froa the aeaory 50, and a aodulo 
52 repreeentetlen of the dealrad aeaaaga nuaber, with thla 
latter quantity being aupplled to tha adder 62 by tha raglatar 
70 eta a aodulo 12 converter SI. A aaaory 50 acccaaor 85 then 
loterrusJtoa the croak reference acaory 50 addreaa apccllled by 
the adder 82, with the content* ol thle acaory location eoaprlelne 
the tiealrcd peraanent file storage location at which the subject 
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aeeeege to be retrieved begins. This output froa the cross 
reference seaory SO appears od a plural conductor bus 8*. 

Slaee tha peraancet f 11a address oo the boa It contains 
the desired remanent file location, this infornatioo sight bt 
directly eaaloyed by the control unit 30 to latarrogaca tha 
eorracpondlng pcraanent flla tap* rant and reeord. Bovover, 
vhea nany retrieval requests sra anticipated, such a nods of 
. oparatloo la inefficient sod tins consuming, slnca eooeeeut Ively 
eaceuatered raquaated aeeeagee would. In gonoral, bo found en 
dlffaraot tspa reels, or on widely ssparstsd rneorda of a alagla 
10 rool. 

To aillonti that* dlf f lcultiss, tbs retrieved 
paraaaeat file storsgs addreeoea appaarlag on tha bus 8* aro 
arraagad In a queuing aeaory 100 by taps real sod, within any 
alnglo taps roal grouping, by tacord ouaber. A queuing ncnory 
100 accoasor 105 it sdaptsd to extract tha pornanaat flla 
laeatloa stored la tha evening aeaory 100 la aceordaneo vlth 
aoaa anarch strategy* for exaaple la tha slnplest case by 
seqneat lolly raadlag oat all of tha aacrlea for all of tha taps 
reals la the alphabetical order of their designating letters. 

20 The peraaaeat file storage locations derived froa the 

qoeulog aeaory 100 are sequentially supplied to the conaon 
control unit 30 via a bus 36, with the aessages associated vlth 
theae locative*- being sequentially read out froa peraancnt file 
atorage by tha conn on control unit and tranoaltted therefroa to 
tha data sets 10 originating the several requests. Slnee the 
tape reels M through Z sre cxeaincd for retrieval purposes In 
alphabetical order, with aultiplc requests for any single tape 
reel being orgn;»laed by record iiu*U-r, t l ic su*«sar.e extracting 
operation prccccds In a rsnld, orsanized and efficient oanner. 

30 To order the permanent file storage locations which 

eppesr on the bus 89 responsive to plural aesrmec retrieval 
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raquaata, cue queuing aeaor? 100 It organised by related tecs of 
. tvo coatlguooo atoraga locations, or eoupleta. la particular, 
Otooclatftd Q0EVE STAIT an. QUEUE END filed atoraga celle are 

' r . . 
*" • • ' * 

dedicated CO. each Ttcl, with the reaainder of the aeaorr 100 

it 

eoaprlalag • yerl of ':oaaaa linking eoupleta* 

Vaoo « perraaeat f 1 1 a atoraga location la iapreaaed on 
tha baa 8t t tho capo rool ideatlf Icat loa or laft brte la 
" directed to .ft traoalator fO which convene tho tope real Identity 
lata • QUEUE STAIT addreao la tho queuieg aeaorr 100 aeaoelatftd 
vlth that particular reel. Tho aeaorr 100 addreae la euppllad to 
ft retrieval request quoalag circuit 93. la addltlea, the record 
■aaber ar right byte of tho peraeeeat flio locatloa iapreaaed oa 
tho baa 19 !• directly propagated to thft clrealt 93* 

For tho flrat retrieval requeet for a particular tapa 
rool* e.g., tho tapa rool K v tho clrealt 93 aolsoa ft Hat lag 
eaaplac froa tha coaaea pool aador cootrol of tho atorogft ailocet- 
lag circuit 74. Tha qu««lag clrealt 93 thaa losorts tha aeaery 
100 a44ra*o or tho flrat eelted eouplat call la tho K QUEUE STAIT 
atarago location, and forthar fuactloae to laaart tha a44raaa of 
tho atorftgo coll It QUEUE EID la tha aocoad aalaad couplet call. 
Moreover, tho queuing circuit 93 vrltaa tha tapa raal M deelgnatloa, 
tho particular raal racord auabor aad tha Identity of tha atatloa 
•at 10 raquaatlag tha retrieval la tha flrat cooplat atoraga 
call. 

Aft additional raquaata for aaaaaga retrievals froa tha 
tape rool M ara received by tha queuing circuit 93, additional 
llaklag eoupleta ara aoisod, and tha flrat atoraga call* of tha 
previously eaployed tapa real M linking couplet* ara sequent lai ly 
eaaalned* Vhaa a record number stored therein la uncovered which 
la greatar thaa the record nuaber of tha subject retrieval 
location* tha addreaa of thla cell la lnoertrd la the second 
atorage coll of the nev couplet , with the particular record nuabcr 
satisfying the 1j - request b<<lrt* placed In the flrat couplet 
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cell. Then aJeo, the addrass of the first cell of th« oi»v coupltt 
U inoerted la the second cell of the couplet containing the 
previous record nunber essoined, I.e., the next susllest tape 
reel K record ojober. Thie process continues lo a recwrelve tnnir, 
each tbec ell requests for retrieval* of ■ossss.es stored on the 
t«»e roel M ere ordered lo e linked Hit, Independent of the 
particular station sete .0 requesting the retrievals. Th« 
Inaction carried out by .be queuing circuit 93 Is a straight- 
forward nethod •£ ordering retrieval requeeta. Othor arrangements 

10 could bo eriloped such ea thee disclosed lo copending Canadian 

patent application of L.E. Calleher, Serial Mo. 936,140 filed 
March 24, 19*6. 

Vhea the aeaory 100 acceooor 103 laterrogatee the 
etared tape reel N retrieval requests. It flrat goea to the 
location X QUEUE STAKT aad read* out the addrees of the lowest 
record number oa tape reel M for which e retrieval la requested. 
This location la than Interrogated, with the reel H, record 
eambcr, and atatlon Identifying data being tranelated bp way of the 
hue 3$ to the coaaoa control unit 30 for processing. 

20 The ueuory eeeeseor 103 nest looks et the secend cell of 

the first linking couplet, and U eupplled with the address of 
the aeuory cell containing the second saallest tape reel M 
record nuftber* This address is cxaaloed, end the moulting 
product supplied to the coauoa control unit 30. This node of 
date proceeslng continues until the last and largeet stored tape 
reel M record nuaber la supplied *.o the unit 30 for processing, 
at which time the accessor 103 is referred to the queuing aenory 
100 cell K QCEUC E3D, froa which It Is trsnsferred to the 
location I OCncr START lo csura.'t the rucrfcv.il rvqunu for 

30 the tape reel N. Each cell ± iM'KHK START Is Initially adapted 

to cratala the address of the nnt followlnf cell, vi*., ^ 
QUCtl KM0 t such that if a null 11 m Is encountered, f . r. f tlierr 
ere no retrieval requests for the reel i, the queuing weeory 100 
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acecaeor 103 will tint he operative In iccord.inrc with the 
CHtaiti '^Tftd location ^ QUKQE EttD to eiaalnc the r-»r level 
tMititi for the iicceedlog reel ^. 

The abeve-dcaerlbed eystem functioning continue* until 
thn ordered tape reel 2 Hot to exhausted, at which t-ee the 
memory aeeeaeor 105 ialtlatee the a'jora proceeding aoev by age:a 
exaalalag the retrieval requests f«.r aaoaagee stored oa the tape 
reel H which may haw* beea received •lace the real H Hot woo 
laat Interrogated. 

If retrieval reqecste tor uff-ilae tap* roala aro 
received by the cemmea control wait 30 fro* the queuing aemery 
100, the wait *0 signals a visual operator display clrcalt 93 to 
indicate which eff-iiaa tape rool la desired. A visual display 
is theo goaaratad by tho circuit 93 to apprlae am operator of 
the requirement for aoonting tho doolrod off-llae tape rool oo 

therefroa. Tho operator display elreult 93 eould advaatagaaealy 



eempt 



ill 



Systaa Technical Journal, Septcaber, 1964, Bo* 3., ?art 2, pp. 
2213*2293. 

Thua, tha eunpoalte FIG. I arrangement haa beea ehovn 
by tha above to rapidly and efficiently proeeaa atoeaage retrieval 
request* by gonoratlag a croaa referenco etorago file organised 
by tho severs. 1 oubocrlber atstlooti independent of tho permanent 
file location of tho corresponding aeesagus, and by ordering by 
tape reel and record nuaber all permanent file locationa 
retrieved from the eroao reference flit. 

It la noted .'t thlo point, that upeelfle eabodlmenta 
for the operational unit* shown In hloek (Marram fere In FIC. 
1 and coimi uVrcd Itcroliubovc jre .ippurrnl tu these *s - 1 1 1 o*5 in 
the art In »l««v o( the correwpontl I np functional icqu**nc 1 n* 
thereof . 
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To forihur tllutiirnie the oyatra fMnrltualnf «f the 
FIC# 1 ecaaege retrieval oritaal tat Ion , aeauae that the data 
atatloa eota 10 and 10^ have originated lha ateaaaiieB Identified 
1* Table X t Intra. Table I dlacloaee only aalactad ooea of the 



10j aad 10 $f aad doaa 



aat relate ayatea noeaagee eoeociatad with any of tha other 
atatloa aata 10* 

TABLE I 

Selected Syataa 
Maaaaaoa 





. • ttatlea 
t.t 


Stacloa 
Meeeeto No. 


Tape 
tool 

t 


taeord He. 


2*1 


Tine 








5 


34 


Hoa* 


9130 


a. a. 


• * 


M, 


3 


X 


850 


Hon. 


3s00 


»•*• 






32 


* 


1500 


Ued. 


10:00 


a. a. 






42 


t 


IfOO 


Thar. 


11x30 


a.a. 




"a 


32 


f 


2810 


Tour. 


3:30 


p. a. 




'* "» 


40 


n 


50 


Fri. 


7:30 


a.a. 






68 


M 


984 


/rl. 


2:00 


p.O. 



Integrating tha flrat rov la Tabla 1, which It liluatratlvt 
of tha remaining ertrlea therein, thara la Indicatad tha fact 
Chat tat atatloa att 10 ft aaat aeeeage Ko. J aeaoclated with that 
•tatloa at 9i30 a.a. oa Moaday of a weak balog monitored, aad 
that thla aeeeege la atorad to a paraiaaent flla atoraga area 
which baglai with raeord No. 34 on the tape real Z. 

' When a aobecriber at the atatloa aet 10 & aupplles the 
aeaeage correapoodlng to the ftrat entry of Table I on Monday 
tornlng to the atoro aad forward coemynica t lona aystcn ncesatve 
•eaory 23, thia aeeeafte l» *1«« written on the tape reel then 
be 1 Oft r«p)ftycri hy the cannon control unit 30, I.e., the reel 7. 
and la particular record Ko. 34 thereof, aa aho*n for the tape 
reel Z In Kir.. 2. The coamon control unit 30 coanun Icat c* the 
identity of Che atotlon set J0 6 to the translator 53 fl"d the 
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atatloa aoaaaga counter SI ▼!* tue bos 33. Tbe translator 55 
raopoods CO*' th'<| sat 10^ Identifying algaals by supply* nr. 4 cro»» 
rafaraacs otaory 30 address 20 *.o the adder 42, vlth tbe address 
201 eoap rl si's] g> tha flrat atorago call la tha accuaalating storsgs 
block dedicated Co tha set 10 4> aa show* In FIC. 3A. 

Tia aessage eooater aasoclatad vlth tba sat 10 fc raaldaa 
la a binary atata wbleh ladlcatat that tha preaeat aaeaage la 
tha fifth oaa procooaed by tha coapoelte acera aad forward 
arraageaeat for tha sat 10^. Accordingly, a aeoaage Qua bar of 
flTO (!•«•• 00100 or binary 4) la asalgaad to tho coaaaalcatloo 



it 10^ via tho load 34, tha coaaoa 



, eeatrol oalt 30» end tha traaalatlng aetwork 20* 

Tho adder 42 gaaorataa tha croaa raforoaco neaory 50 
>ddrooa 203 reaponelve to tho recelTed addond 201 and aagsod 
; ceaprlsing oasaaga Ho* 3 (a binary 4) raepeetively aapplled 
thereto by tha traaalator 33 aad tha aaeaago coaotar 58. 
Correspondingly » tho croaa refareaee r.eaory 30 accaaaor 44 la 
caaaad by tba addar 42 to enable tha aeaory 30 addraaa 205 » 
-* vlth tha eoMoa control unit 30 bolng operative at this tlao to 
20 aapply by vay of tho bus 31 tha relevant peraaoent flit atoraga 
location coaprlelng tha tapa real Identity Z and tho ftecord So. 
34 to tho laft and right bytns of this enabled oaaory location. 
This atoraga stata f«r tha oaaory 50 follovlag tha above- 
ldaatlflad aasaago procaaslag Is shown In FIC. 3A. It Is 
obeervtd that ths oaaory SO locations 201 tbroogh 204 also 
contain peraaoent file loeaeloa information for the first four 
aaaaagaa aasoclatod with tho station sat 10 fi which pracodad tha 
above*cooeldered aesaagc No* S for this station. 

In a eJallar ■inner, the FIC. I arrannevent rcsponda 
30 to tho acasagc transact ion ldcetlflcd by lb** second row of Table 

t by storing the tape real Z and record No. 850 data, correspond- 
ing to lite pcrannent flic »tur.i/.c location of the third message 

- is - t y 

y * 
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aeeoclated with the stetioe set 10^. as shown In FIC. 2, 4t a 

»*"* . . 

cress reference icaer* address 103 (101 ♦ 2) In the eccuoelating 

■ '".-■> | ■ 

•lock eaaeclated with the station tot 10., ae illustrated la 

no. 3i. 

At sons Uter tine when the station eet 10 ft originates 

its thirty-second uessege, vtt.. oe Wednesday at 10:00 a.u., as 

indicated Id the third row of Table I, the FIC. 1 arrangeaent 

again functions ia the aforementioned node, »nd lnasrts the 

corresponding peracneat file storage location consisting of the 

eurreat tape reel identity F end record Ho. 1S00 (FIC. 2) la the 

• # 

thirty-second end laet station eet 10. accumulating block storage 

e 

loeatloa 232, as depicted la FIC* 3C. 

However, with the above conditions prevailing, the 
aodule 32 converter 60 geaeretea the output binary signal 11111 
which activates the deteetor 6t. The storage shifting circuit 
72 responds to the activated detector 68 by shifting the contents 
of the now full station eet 10 ft accumulating block in-.© a common 
file block assigned thereto by the etorage allocating elrcnlt 
74, e.g., the file block Ho. 7 which is characterised by a 
beginning cross rsference file nenory SO address 301* Further, 
the energised detector 0 causes the sunnary block updating 
Circuit 44 to enter the current date and time in a first storage 
location in the sunnary block associated with the set 10^, i.e., 
the nenory eall 233, and to enter In the next following address 
234 Che address of the first nenory cell in the seltcd flic 
slock, via., 301. The storage pattern exhibited by the cross 
reference nenory 30 followinr. .ill processing of the meftsare 
■o. 32 aosociattd with the station set )0 & Is shown In TIC. 30. 

The KIT.. I rte***ir*' retrieval orr,.mlMt ion operates 

on the renalnlng four ncssjr.es transnltted hy the station sets 

10. and 10. in the general nanncr Indicated above, with the 
Z • 

status of the ncaory 50 following processing of each of these 

- 16 - 
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aasssgea being respcctl sly shows Id FIGS. 3K t 3C» 3fl, and 31. 
It is absarved that esaosgs Mo. 32 (or the scat Ion act ll> 2 Is 
. first regletersd 1b ths saeociatsd accuaulatlag block (FIC. 3D; 
v, 4 flls slock Ho. 20 Is lilted for the eet I0 2 ; end the content. 

•f ths sccuaolstlng block registered therein. Further, Is this 
* regard, the beginning tddr.ee of the block Ho. 28, vis. 401, le 
placed la ths suaaary block ses£.?ai.sd with the eet 10^ elosg 
vlth the associated dste esd tlas lntorastlon. The flssl etstus 
of ths asaory 50 following procasslng of aasssgs »o. 32 for ths 
sst 10 2 is shows in FIC. 3C. 

Is addition, it Is observed that wbaa ths *4th (32 x 2) 
ssssege for ths etstlos sst 10^ (sot iaelsdad la Tebls X) le 
received ee Friday st 12t03 a.ew, s eecosd flls block, e.g., 
block Is. 50 it osltsd for ths sst 10 $ , wick ths bsglaalag sddrsss 
. 301 thsrsot bslsg wrlttea into ths euaaary block sddrees 234 
which follows ths dots sad tlaa estry st asaory sddrsss 235. 

Aaeuae now that s subscriber st ths ststloa est 10 z 
coaaaaicstes to* ths cannon coatrol salt 30 tbst ha wishes to 
retrieve hie aesssgs Bo. 3 ssnt oa Monday sc 3i00 p.a. sad slso 
his asassgs Ho, 32 ssnt oa Thursday st 3t30 p. a. Farther, ths 
ststloa sst 10^ will subsequently be attuned to request s 
retrieval of his assesge Ho. 42 originated oa Thursday st 11:30 
a.a. 4 1 

Ths coaaon control unit 30 responds to the first received 
reqaett froa ths station st IQj by first treasalttlng tbe identity 

the source 10j, the nuaber three character iting the requested 
'aesssgs, sad ths dsts end tlae of Monday, 3:00 p. a., to the 
rsqaost rsglstsr 78 vis the bus 33. The transistor 76 converte 
ths Identity of. the nation set 10, Jnto the eroaa reference 
asaory 30 sddrese 133 conaepondlng to tte beginning of the 
ssaocloted tuaanry block. The date and tine atored thereat, vlt., 
Thursday al 3:30 p.a., la fouud by the date and ttae eotp.ir.uor 
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•O.ee) b« liter thio the ars*.ice dntf stored In the regietcr 7* 
vfelca characterises the requested Besiege. Accordingly, the 
date sad tlae eoaparator 80 is apprisac" that the suaaary bloek 
toaplet presently being laterroiteted le the desired oo«, end 
readers the sdder 82 rcspoaelve to the sssoclstsd file bloek 
address 401 stored Is the ocxt following neaory cell 134. Further, 
• binary three, indicative of the aasssge noabcr for which e 
retrieval is beiag requested. Is supplied froa the register 78 
to the adder 82 by way of the aodulo 32 converter 81. 

The aeaory 30 accessor 83 la responsive to the address 
403 (401 + 2) generated by the adder 82 far reading oat onto 
the bag 89 the Inforaatloa stored thereat, *lt.» Z *nd 830 
Idaatlfylng tape raal Z and record aaabar 830 thereof. This 
output laforaatloa la propagated by the bus 89 to the queuing 
aeaorv 100 for lnsartloo thsrsla. * 

Tha initial storsga pattern for tha queuing aeaory 100 
la abown la FXC. 4A» and coaprlaeo QUEUE START sad QUEUE EEO 
locations for each of the system tape reels, end elso a block 
of coaaoa linking cells beginning with a aeaory 100 address 
1000. Slnca there ars Initially no retrieval requests, escb 
QUEUE STA1T eell eontslas tha aeaory 100 address of the associated 
QUEUE ERS location, with the QUEUE EN0 locations containing the 
addresses of QUEUE START calls associated with the neat following 
tape real. 

The transistor 90 responds to the receive tape reel 
t laforaatloa lapressed on the bus 89 by the sbnye-cons td«red 
systta fuactioalng by supplying ths address of the 7. QUEUE ST>ET 
call, vlt., 900, to the queuing circuit 53. In addition, the 
beginning address of an available poo: stnrarc couplet, e.r., 
1000, is supplied to the circuit 93 froa tha morar.o allocating 
circuit 74. Further, the record No. 850 and the identity of 
the request rcigloatlnr. station lOj. are directly translated to 
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the Circuit 9) via the bat 89 end * bw» 79. 
. * ; Tho queulofi ctteuit 93 le operative to itore th« tape 
reel I, the record No* 830 dad Iho statloi 10j data In lh« loft, 
cooter and right bytce of the «ltr4 address 1000, and to store 
la the nest following couplet addraaa 1001 tho addraaa 901 of cbo 
X QUEUE M0 storage call. Also, tho coatoate ©f tho £ Q0EU* START 
location 900 la change* to 1000. Thla storage status for tho 
queuing aeaory 100 *a ahovn la nc. 48. 

In a elallar Banner, tho request froa tho atation 
aet 10 2 for ita aeesege Mo. 32 la llnhed with tho F QOE0K START 
gad STOP locationa aa a bow. In FICS. 4C, vith tho peraaooat file 
locatloo cooprlelog rool F aad station 10 2 record No. 2810 
laforaatioa being etored In a cocoon linking cooplot beginning 
with aeaory 100 addraaa 1002. *.«'.' 
^ tfaea tbo atation aet 10 $ rcqoeete retrieval of its 

aoooogo Ro. 42, algnalo Identifying tbo tape reel F and record 
lo. 1900 are road oat froa tho croea reference file aeaory 50 
aad lapreaaed on the boa 89. Tho tranalator 90 convorta tho 
rool P lnforaatlon into the ? QUEUE START address 350 which la 
coaanalcated, along with the tape reel record Ro. 1900 and the 
atation 10^ identity to the rcqoeet queuing circuit 93. The 
• circuit 93 laterrogatoo the address 3S0, and la referred by tho 
contents thereof to the pool address 1002. Dpon aceeseing the 
addrcaa 1002, the queuing circuit 93 M*de that tbo reel * 
record Ro. 2810 data atorcd therein eicccds the record Ro. 1900 
which characterises tho prraancnt file oiorarc location presently 
being processed. 

Accordingly, the circuit 93 aeiies the neat available 
Unking couplet unOcr control wf tin- Rtorar.c .tl lor.it i n« 1'+* c.r. 
the cells 1004 and 1005. Tho reel and record No. P and 1900, 
and the station den I p.nat ion 10 & jr.? store.! .it tho addrei* 100'», 
with the aflKOClatcd .iddres* l^ns U.ivlng reentered therein the 
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..•darts* 1002 eontalulng the next larger re«l T record nuaber. 

A else, tht circuit 93 writes the address 1004 Into the P ] 

. 99I0I START coll 350. Tbs status of tbt queuing aeaory 100 follov- 1 

* lag tbe above-deecrlbed circuit funetioalng is •hovo in FIC. 40. ' 

' - - i 

v hTben tbe queuing aceory 100 accessor 105 interrogates 
.tbe queued retrieval Hat and srrivee at the tape real • portion t 
thereof, It it referred by the conteata of the f QUE0E STA IT i 
-location 350 to the addresa 1004. The address 1004 la thea .! 
Interrogated, with tbe resulting peraeneat file loeatloo data .j 
coaalatiag of tape reel P ead reeord So. 1900, sad the rosiest j 
.originating atatloa identity 10^ being eoaaualeated to tbe coaaoa ] 
eoatrel ualt JO by tbe bus 34. Tbe accessor 105 le referred by t 
the : eeateata of tbe east follovlag cell 100S to the addreaa 1002 
j'aed reads the reel f record No. 2810 ead atatloa 10 2 laforaacloo ^ 
oat of tale addreea to the cosson control ualt 30. Finally, tbe fi ^ 

retrieval request eoaealaad oa the tape reel Z la coaaunlcsted j 
t* the coaaoa control unit 30 vhea the tape reel Z portloa of tbe ^ 
queuing aeaory 100 ie Interrogated by tbe aceaaoor 105. Jo thla 
lnttar cage, the operator display cireait 95 signals an operator 
that tbe off line tape reel Z should be aountsd oa the off lias \ 
tape aalt 40^. I 

Tbe coaaoa control unit 30 responds to each pereaocnt 
file location supplied thereto oa the boa 35 for coaaunlcst Ing 
the aeasage beglaalng thereat to the station set originating 
the corresponding request, ae identified by the bus 36. Since 
£he locations are received in a aanaer ordered by tape reel and 
record auaber, vie, t 1900, r 2810 and Z 950, the ualt 30 
interrogates the peraaaent flic tape recla in a rapid, organized, 
ead efficient a.-tnnrr. 

It Is to bo uuderstood that the abovc-deser ihed 
arreegeaeat la only illustrative of the application of the 
principles of the present invention. Nuaeruuu oilier . t rr.iaftcscnt9 

- 20 - 



STK V. EMC 
STK 28067 




5*07211 

' . be detleed by thoee ■killed In the art without departing 

..*-.-.\ v'"'--- tfm the tplrlt end eeooe thereof. For eaneple, the ■c»*opt 

. ' ** *• * * ■*''*"* * 

-CLiirt* ••••ry 23. the eroee retereece «e»ory 50, end the nueulog mc.ory 

. '^r^- 100 My edvaategeotiel? eotibiocd lnro « eieglo etoroge eohodleent. 

^: -*,* *'■";"*- 

^V^'v.;^,,, eelected eoti of the fanetionei blocks ebown U FIC. I eey 
V V- v be repleeed by etored progrem labfeutUu eoeloyed 1» conjunetloe 

\.f * with the ecored progre« controlled det* proeoeelng eoMoe eoit; ol 



-I 
1 
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Tha eabodiaenta of tha Invention In which an etclualva • 
- fffTtf or privilege la dilivd ere da flood follow* t 
1^1% i." Xm coablaacloa In a atore and forward coaaualca t ioa 

ijitii,! plurality of aubacrlber stations having aassageo 
* r ' ♦" '•gaeeiat'td therewith, •••••it peraaaeat etorag* eeaos, aeens for 
aaeoeetisl l? etorlng the aeaeagea aeaocUted with aay of said 

i«t« *peraaaeot «c«rag« aeeaa» eroaa rafarcnca 



• tail rat *la aald 



file' atdrage aaaaa* aaaaa c'aooaetad to said eeeoenttal etorlag 

aaaaa eed*reepoeelve thereto for aatarlot tha peraaaeat atorag« 

j ' ' 

- leeatlea eoatalaiag the aeeeage la the portion of aald croaa 

* , * . ** ' '.*'•'• 

rtfereaca atoraga aaaaa dedicated to cho station aaeocleted with 

a*eeege, aae* aaaaa reepoaelve to retrieval reaaeeta gaoaratad 

r . »7 aald etatleee for eitractlag a cerreepoadleg Hat of pera-aaaat 

ataraga locations ftoa aald eroaa refereace flla atoraga aaaaa. 

2«V A*caabiaatioa aa 'ii clala 1 wherein aald aeeeage 

' ■ 1 • * * - *. - - - • 

\ peraaaeat atoraga aaaaa eoaprlaaa a plerelltv of aaaaaga par aaaaa t 
. .... w 

atoraga salte, gold coabioatioo farthar coaprialag aaaaa far 

... . • ► : ' ' 

ordering. aelsTeKtracted locations bj paraaoant ataraga ualt. 

• • * * " 

3. A coabiaatioa •• In clala 2 wherein eai4 location 

***** 

... ordering aeane includes queuing ataraga aaaaa, ^ 
■ : 4V* . ' A coablnatloo aa la clala 3 wherein said iocntlo* 

ordarlag aaaaa further coaprlaca aaaaa raapoaalva to tha paraaaent 
flla ataraga location* gaoaratad bp aald location ostractlag aaaos 
for gaaaratlag aa ordarad llakad atoraga Hat of said locatlono 
la tali quaalog atoraga aaaaa* 

5 # A coablaatlon aa la clala 4 furthar coaprialag aaaaa 

. • • •* * * 

far aaqaantlally latarrogatlng said paraanant flla atoraga acans 

la accardaaca with tha locations atorad in said qusulng atoraga 
aaaaa » 

g. A coablnatlon as In clala 2 wherein aald remanent 

•torags locatloo entering aoaoa coaprlaca station acssagc counting 
aaaaa aad Indirect oUJrcsstnR aenua fur arlcctlwrly enabling a 
particular location In aald croaa reference fin* aturage ac4oi 
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:4cooa41af tb* 14iatlty of tka stitloa lit kovlog • ••••••• 

AMtiUu4 tkarovltk ia4 also 4iBo»41og aooa ••*«" 
~ao«atlag mil. 

1 cookloitloa *• la eUii 4 wkorola ill* eroio nfarooca 
r.'fiU •torts* eoofrUoi i olunllty of coaaoa otoraga fllo 

vklaeka, i olunllty of 'occooulatlag kiocki n4 • oloroiity of, 
liuury kloeaa/ vita o aHiloroat yolr of ooaairy ia* aceo»ulato4 
klockt oolog 4o41eoto4 oiek otitloa, n4 okorola ul4 



Mill fortkor aooorlaoa 



otorogo iHlftlag mibi for aoloctlvoly iiltlat 

atorago oloeki *a4 vrltlag tairola tka ooatoati of ooo of ai!4 

aeeooalitlag bloeki, 4itietor mm* rooooaolvo to ooo of ooi4 

ocewaXotlag oXoeki oolog <•* •••»U| along! aalftlag 

• . . t . 1 ; i ■ * * 

hiii, oa4 oooxary klieki oo4itiag mmi ruoMolvo to uU 

4otoetor mom for 14oatlfylag aaefc ooUo4 fllo fcioek lo i 



•alocta4 ooo of iol4 iiaDiry klocko 

> 



I. la eoaklaatloa im i oton ni forvir4 aoaomleatloa oyi 

i ylarality of ititloa ooto aavlag Mioigoi •••o«lito4 tkarovltk, 
• t«ri|o uoooa iacludlag aamgo Maory io4 eron raforoaco fill 
oortlooo tairoof. i tnailitlag aitvork ia4 conn coocrol oaaoo 



of nl4 otorogi aoiai, oorMoaot fllo oooory mioi, mioi Cor 
•ooaoatlilly riglitariag lo nl4 iirsioiat fllo oiMry ill 
mmi|ii itoro4 ky nl4 ititloo ooto -.a nlo ami|i oooory 
oortloa of nl4 otorogo mioi, oiibi coaaocto4 to ul4 cooooa 



CMtl 



fllo oooory loeit loo eiotilolag cho aoiutv* la itorifi ••ctlooi 
of iol4 eron roforioei fllo oortloa of ta!4 aoiii|i oooory 
4.4ie.«.4 «. ..ti .e.tt.. ..t.. «4 ..... r..p...l-. t. r.trf.l 
ro^ooiti toiir*to4 ky ai!4 ftitloa aata tor oxtnctlat • 
corroayonalog Hot of »or»*"»t •*oro|o loeatlooi froo H14 

eron rof*noe« filo oortloa of nl4 itorogo ooooi. 
a. 4 coabioitloo lo clala • vhinla iol4 itorigc ooaai 
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farthar eoiffli«i • «waulag porcloa« with said ■«•••!• retrieval 
•rgaaliatloe farther coaprlelag for ordering eeid extracted 

petaaaaat file aeaary locatioaa aad for caterlag eel* ordered 
' leaetldfie is gold «ueul&8 porttoa of eeld eterage aeaee. 

10. A etere aad forward ceaaealeatloa eyetea vbieh lacladee 
^ipperatee arraagad to eeeaeatlally ragtatar la a pereaneat ftla 

tcvrAK - laeatioa all aaaaagaa proeeeeed by tha eyetea independent 
of their afflgla aad destination, ta regletar tha parsaaaat file 
•toraga lacatloaa af aaaaagaa proeeeeed ay tha eyetea la porcleaa 
of a craaa reference fila acoraga aaeaa dedicated ta tha partlealar 
•abacrlber originating tha aaaaagaa. aad ta cstract peraeaent 
ateraga locatioaa froa tha eroaa rafaraaea fila a toraga aeaae la 
reaeoaeeta retrieval reqeeeta gaaaratad by tha eabecxibere. 

11. . A* a tar a aad forward eoaavalcetloa eyetea la aecordaaca 
rich claia 10 further coaprlelag apparataa arraagad ta raglttar 
tha tlaa and data of origination of aaeb aeeeage la tha craaa 
xeferetrcc flio atoraga aeaae portlaa adjacent ta tha portione 
•taring tha parsaaaat fllo otoraga location, aad ta astraet tha 
parsaaaat fila ataraga location laforaatloa la aeeordaaea with 
tnferaettea la tha retrieval reeacet identifying tha tiae aad data 
af thd origination of tha raquaatad aaaaaga. 
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